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Seaflow shaft power vs Current Velocity on two separate occasions
Cp=50% 45% 37%
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“Wave / tidal power are areas in which increased investment is likely to lead to
step change breakthroughs ” [UK Gov. Energy White Paper 2003]

Current materials status:

« Materials currently exist for water turbines and wave power. However, due
to seawater corrosion and heavy seas, designers tend to over engineer
resulting performance penalties. Corrosion, erosion and cavitation issues
still remain technical challenges.

Key advances in material performance:

« Existing materials need optimising, with robust design criteria and improved
life prediction methods.

« Composite materials offer higher corrosion resistance and condition
monitoring. Materials knowledge maybe transferable from existing marine
technology.

* Relevant materials technology is already available.



e Physicochemical interactions —
microorganisms and solid surfaces

Control of these interactions leads to
management of cell attachment,
survival and biofilm formation.

Free energy of surfaces (wettability)
are believed to be important — max.
attachment is reported to occur for
surface energies between 20 — 27
mN.m-1,

Interfacial van der Waals forces,
electrostatic and hydrogen-bonding
will influence attachment
mechanisms.

Practically all surfaces are colonised
with a biofilm sooner or later.
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The extent of marine growth depends on a
number of different factors such as the
geographic location, season of the year, water
chemistry, temperature, substratum type,
sunlight, distance from the shoreline and
conditions of turbulence.

Microbial biofilm attachment has been observed
at wall shear stresses in the order of 100 to 300
N m-2 [Duddridge, Finlay].

Biofilms formed under high fluid velocities are
thinner and denser in structure or consist of cell
clusters which exhibit a greater resistance to
detachment than single cells [Finlay, Melo,
Wijeyekoon].
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e Metals

— Biofilm formation occurs on all metals — copper-based alloys have a
degree of inherent antifouling capability (natural toxicity to marine

organisms).
— Anticorrosion and antifouling coatings.

o Composites

— Polymers contain additives, pigments, stabilisers to improve physical and
chemical properties — these may leach out and become nutrients.

— Often biofouling is reported to be as much as four times greater than for
stainless steels.

— Antifouling agent incorporated into composites.
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Parameter Value Unit
Generator rated power 1 MW
Maximum tidal current — spring tide 2.5 m/s

Ratio of peak spring tidal current speed : peak neap tidal

current speed 2.0 )
Rotor diameter 20 m
Maximum nacelle diameter 4 m
Maximum nacelle length 10 m
Water depth 40 m
Number of blades 3

Transmission voltage 33 kV
Cable distance from device to shore 5 km

Number of devices per farm 30
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Note: The total capacity is taken to be the rated power over 29.4 x 24 hours. For the three
rated generators of 1.14, 1.0 and 0.68 MW the energy they could have absorbed would be
0.802, 0.704, 0.481 GWh respectively.

For the purposes of the economic assessment hydrodynamic capacity factors of
23%(bi-directional) and 25%(variable pitch) based on a rated 1MW generator capacity
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Assumptions nits Fixed Pitch Variable Pitch
Farm Farm

Rated Plant capacity MW 30 30

Capacity factor % 23 25

Plant life Years 15* 15*

Year cost base 2006 £ 2006 £

NPV discount rate 10% 10%

15 years for principal LRU life, other elements have longer assumed lives.
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Cost Item Number per farm Farm cost
Cost Fixed | Variable Fixed Variable
Initial set-up cost £ 3,750,000 1 1 £ 3,750,000 |[£ 3,750,000
Farm Level Capital Equip, £ 4,500,000 1 1 £ 4,500,000 |[£ 4,500,000
Shore Based Equip. £ 150,000 15 15 £ 2,250,000 £ 2,250,000
Mounting - Fixed £ 300,000 15 £ 4,500,000
Mounting - Variable £ 322,500 15 £ 4,837,500
Line Replacement Unit - Fixed £ 750,000 30 £ 22,500,000
Line Replacement Unit - Variable £ 806,250 30 £ 24,187,500
Total £ 37,500,000 |£ 39,525,000
Cost/MW |£ 1,250,000 [£ 1,317,500

Table 8.3
#

Cost estimates

()*+
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Operation and Intervals Fixed Pitch Total Variable Pitch Total

Maintenance Cost (2006 £) Cost (2006 £)

Routine O&M (per | p.a. £37,500 £40,300

MW/year)

Major servicing 5yrs included in above included in above
as required £24,000 £25,700

Fixed annual farm p.a. £320,000 £320,000

running cost

Rates p.a included in above included in above

De- At yr 25 after £25,000 £25,000

commissioning mounting

costs, per commissioning

mounting

Table 8.4 Operation & maintenance assumptions and estimates



--%0&'

U9+7 )’
U=:+7)

U--=-;7)

U-- =DD7)’

<3

UNIVERSITY OF

Southampton

School of Engineering Sciences



3#

3#

3#

UNIVERSITY OF

Southampton

School of Engineering Sciences



&$%=

UNIVERSITY OF

Southampton

School of Engineering Sciences



UNIVERSITY OF

Southampton

School of Engineering Sciences

) 5 2

: 7 #
& <
, @& 2 '
& ' ' #
:-; <
, 2 # 2
' &
& ' <
] &.
’ OII 1 ]
< J% K ' '



UNIVERSITY OF

Southampton

School of Engineering Sciences

3 & 6 &<
4;-D5 & ' (<5< 2 ;9
?E%S=70?(E7) $0 ;> 3 5 / $
! A<1775%747=7=-->751 ' H778&8&< < <27 7 >9< <
5 F<+ E & & 8 w41 < =4
' F < =4- == ' <
/ 5 F<+ E & & 8 9 1 < ="'
' ' ( . "0
A' 7?7 5<3 2 (<6< ;D # H & <(
1 9= = D====< H=;<=D+7;;4D-;;DV D--D
0 ("2 (<< /< ?< 2 (<< 1'G 0<(< o1 &
1 <$ $ " 1& ' /|  +D4 +D9
A' ? 5 2 ("' 5< ;> ' '8 #
<$ E"O0A( ;> <(0$% 4 < <



